Immobilization of lipase onto novel constructed polydopamine grafted multiwalled carbon nanotube impregnated with magnetic cobalt and its application in synthesis of fruit flavours.
Surface modification of multiwalled carbon nanotubes (MWCNTs) could enhance the features of the nanomaterial as carrier for enzyme immobilization. In this strategy, magnetic MWCNTs were fabricated by incorporating them with cobalt and functionalization was carried out by aminated polydopamine. The surface modified MWCNTs were then used as a carrier for the immobilization of Candida rugosa lipase (CRL) via covalent binding using glutaraldehyde. The immobilized CRL maintained high activity, which was 3-folds of free CRL. The immobilized CRL exhibited excellent thermal resistance as validated by TGA and DTA technique and was found to be active in a broad range of pH and temperatures in comparison to free CRL. Systematic characterization via FT-IR spectroscopy, CD spectroscopy, SEM, TEM and confocal laser scanning microscopy confirmed the presence of CRL on the modified MWCNTs. Immobilized CRL presented an exquisite recycling performance as after ten consecutive reuses it retained around 84% of its initial hydrolytic activity and further showed high yield enzymatic synthesis of ethyl butyrate and isoamyl acetate having characteristic pineapple and banana flavour demonstrating 78% and 75% ester yield, respectively. The present work provides a novel perspective for lipase catalyzed biotechnological applications by adding a magnetic gain to intrinsic features of MWCNTs.